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Peak rates of problem drinking (i.e., binge drinking) occur among college students and 
are linked to a host of deleterious outcomes, including higher risk of physical harm, legal 
problems, and death. Furthermore, college students who experience greater difficulty regulating 
emotions demonstrate heightened alcohol use. Emerging evidence suggests that the tendency to 
act impulsively in response to intense negative affect (i.e., negative urgency) is especially 
predictive of problem drinking among college students. To date, limited research has examined 
the underlying emotion regulation mechanisms that may explain the association between 
negative urgency and problem drinking among college students. Addressing these limitations, 
the present study proposes two emotion regulation mechanisms that may explain the association 
between negative urgency and problem drinking—one mechanism pertaining to affect 
amplification (i.e., increasing positive affect) and a second mechanism pertaining to affect 
reduction (i.e., reduction of negative affect intensity or arousal). Furthermore, this study builds 
on the current literature by examining whether specific types of emotional distress—anhedonic 
depressive and anxious arousal symptoms—moderate these underlying emotion regulation 
drinking mechanisms.  
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Assessing the Role of Emotion Regulation in the Association between  
Negative Urgency and College Drinking  
Introduction 
Although alcohol use initiation primarily occurs during adolescence, peak rates of alcohol 
use occur among college students, with a recent national survey showing that 2 out of 3 college 
students drank alcohol in the past month and almost 40% of college students engaged in binge 
drinking during that time period (SAMHSA, 2015). The embeddedness of drinking within 
college culture is likely due, in part, to ease of alcohol access and pervasive peer encouragement 
to drink (Schulenberg & Maggs, 2002; Schulenberg, Maggs, & Hurrelmann, 1997).  Although 
some level of alcohol use in college is developmentally normative, problem drinking (i.e., binge 
drinking) is linked to a host of deleterious outcomes, including physical and sexual assault, car 
accidents and accidental injuries, legal problems, mental and physical health impairments, and 
death (Ichiyama & Kruse, 1998; US Department of Health and Human Services, 2007; Wechsler, 
Davenport, Dowdall, Moeykens, & Castillo, 1994). Although college students are at increased 
risk for alcohol-related problems, only a subset go on to develop problematic drinking that 
persists beyond the college context, emphasizing the importance of understanding risk factors 
that indicate who may be most at risk of deleterious outcomes (e.g.,Kuvaas, Dvorak, Pearson, 
Lamis, & Sargent, 2014).  
A range of individual psychological factors serve as risk factors for problem drinking, 
and one critical risk factor involves drinking alcohol as an affect regulation strategy (Sher, 
Martinez, & Littlefield, 2011). Empirical work has shown that individuals do in fact drink to 
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alleviate or avoid emotional distress (Kuntsche, Knibbe, Gmel, & Engels, 2006). Among college 
students, those with greater difficulty regulating emotions demonstrate heightened drinking 
behavior (Dvorak, Pearson, Sargent, Stevenson, & Mfon, 2016; Dvorak et al., 2014; Gottfredson 
& Hussong, 2013; Veilleux, Skinner, Reese, & Shaver, 2014). Furthermore, research has shown 
that those college students who experience higher negative mood and mood instability prior to 
drinking alcohol (Dvorak et al., 2016), and who have lower beliefs in their ability to successfully 
cope with negative moods (Kassel, Jackson, & Unrod, 2000), experience greater alcohol use 
relative to their peers.  
Alcohol Use as an Emotion Regulation Strategy 
Using alcohol as a way of regulating emotions represents a deleterious style of dealing 
with aversive emotional states likely, in part, because avoiding these emotional experiences (e.g., 
decreasing distress) or using alcohol to fabricate an emotional experience (i.e., enhancing 
positive affect) does not teach individuals adaptive ways of regulating their emotions. This 
coincides with work conceptualizing the avoidance of unpleasant emotional states as a 
maladaptive emotion regulation strategy—one that is thought to function as a risk factor for 
alcohol use (i.e., poor distress tolerance, Carver, Scheier, & Weintraub, 1989; Folkman & 
Lazarus, 1980; Hayes et al., 2004; Hayes, Strosahl, & Wilson, 1999; Wenzlaff & Wegner, 2000). 
Multiple theories posit emotion regulation as one of the primary motives for alcohol use, 
with negative reinforcement underscored as the underlying mechanism maintaining the emotion-
alcohol use association (e.g., Khantzian, 1997; Koob & Le Moal, 1997). One such model, the 
motivational model of alcohol use (Cooper, Frone, Russell, & Mudar, 1995; Cox & Klinger, 
1988), conceptualizes drinking as a strategic behavior used to regulate both positive and negative 
emotional experiences. These emotion regulation goals are characterized by coping and 
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enhancement motives. Coping motives refer to the strategic use of alcohol to regulate negative 
emotions, for instance by escaping or avoiding experiencing negative emotions. Enhancement 
motives refer to the strategic use of alcohol to increase positive affect or positive emotional 
experiences (Cooper et al., 1995). 
The motivational model of alcohol use also posits antecedents to the development of 
coping and enhancement drinking motives that are pertinent to the current study. One 
hypothesized antecedent is drinking expectancies, or the extent to which a person believes that 
drinking will have the intended effect of reducing negative affect or enhancing positive emotions 
(e.g.,Cooper et al., 1995). In addition to drinking expectancies, affective valence is also 
considered to be an important antecedent of drinking motives. Negative affect is thought to 
precipitate drinking to cope, given that drinking in this circumstance is hypothesized to be a 
reactive process (i.e., tension reduction). On the other hand, the emotional antecedents of 
enhancement drinking motives have been less clear, with researchers positing that individuals 
use alcohol both to reduce negative affect, such as when they are anxious or overaroused, and to 
increase positive affect, for such as when they are underaroused (Wills & Shiffman, 1985). Thus, 
an absence of positive affect (e.g., anhedonia) may be one emotional antecedent associated with 
enhancement drinking motives (e.g.,Cooper et al., 1995). Although there is less clarity regarding 
emotional antecedents of drinking motives and expectancies, a substantial body of empirical 
work has demonstrated that holding motives or expectancies regarding the emotion modulating 
effects of alcohol is associated with increased risk for problem drinking (Kober & Bolling, 2014; 
Sher et al., 2011). 
Lastly, and important to the current study hypotheses, poor coping skills are posited as an 
antecedent to drinking as a maladaptive coping response, in that motives to use alcohol to 
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regulate emotions should be inversely related to adaptive coping skills (Cooper et al., 1995). 
Thus, the motivational use model suggests that the reasons why an individual drinks alcohol to 
regulate emotion will depend on the type of affect they are trying to regulate (e.g., having 
emotion regulation goals for increasing positive or decreasing negative affect) and their 
expectancies about what alcohol will do for them. Importantly, this theoretical framework 
suggests that the propensity to use alcohol to achieve these emotion regulation goals may be 
reflective of an underlying deficit in emotion regulation.   
Impulsively Drinking to Regulate Intense Negative Emotions   
In a parallel body of work to that regarding emotion regulation as a risk factor for 
problem drinking, researchers have examined the role of negative affect in the context of 
impulsivity as a potent predictor of problem drinking. Impulsivity, or the tendency to act without 
thinking of consequences, has shown a robust and consistent relationships to problem drinking 
(see Sher & Littlefield, 2008; Sher, Trull, Bartholow, & Vieth, 1999 for reviews). Based in the 
literature on personality, impulsive/disinhibited traits are posited as representing predispositions 
that place individuals at risk for later development of alcohol use disorders (de Wit, 2009; Lejuez 
et al., 2010; Sher & Trull, 1994; Verdejo-García, Lawrence, & Clark, 2008). Inconsistent 
findings regarding the impulsivity-alcohol use association led researchers to consider whether 
there was more variation within the construct of impulsivity than was initially thought (see 
Stautz & Cooper, 2013 for review). A factor analysis confirmed this speculation, and impulsivity 
was found to be a multi-dimensional construct (Whiteside & Lynam, 2001). One of these 
dimensions, termed negative urgency, is defined as the tendency to behave impulsively as a 
result of negative affect (Cyders & Smith, 2008). Relative to other dimensions of impulsivity, 
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negative urgency has shown the strongest associations with problem drinking and drinking to 
cope among college students (Coskunpinar, Dir, & Cyders, 2013; Stautz & Cooper, 2013). 
Despite the conceptual similarities between the constructs of emotion dysregulation and 
negative urgency, no single substance use risk model considers these constructs in tandem (Dir, 
Banks, Zapolski, McIntyre, & Hulvershorn, 2016). Some researchers have suggested that 
negative urgency does indeed represent a distinct facet of impulsivity, whereas others have 
suggested that impulsive responding to negative affect may represent a facet of emotion 
dysregulation (e.g., Berg, Latzman, Bliwise, & Lilienfeld, 2015; Cyders & Coskunpinar, 2010; 
Eder, 2011; Selby, Anestis, & Joiner, 2008). Further blurring the edges between these two 
constructs, the idea that behavioral manifestations of negative urgency may be explained by 
difficulties with implementing adaptive emotion regulation strategies is consistent with work by 
emotion regulation researchers who have begun to incorporate emotional inhibitory control into 
the conceptualization and measurement of emotion regulation (Barkley & Fischer, 2010; Gratz & 
Roemer, 2004; Mitchell, Robertson, Anastopolous, Nelson-Gray, & Kollins, 2012).  
Although a number of studies have distinguished negative urgency from negative affect 
in predicting psychopathology, few studies have examined the joint effects negative urgency and 
emotion regulation. Studies controlling for negative affect in analyses of the negative urgency-
psychopathology link have shown that negative urgency remains a significant predictor, 
suggesting that the variance explained by negative urgency goes beyond that explained by 
negative affect (e.g., Anestis, Smith, Fink, & Joiner, 2009; Cougle, Timpano, & Goetz, 2012). 
Results of studies that have jointly tested the unique effects of emotion regulation and 
negative urgency suggest that the link between negative urgency and risk behavior could be 
explained by emotion regulation skills deficits. One intervention study found that college 
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students who received an emotional modulation skills training intervention reported significant 
decreases in both emotion dysregulation and negative urgency whereas those who received an 
impulsivity control skills training intervention did not. Moreover, these improvements in 
emotion regulation skills accounted for reductions in post-intervention risky behaviors above and 
beyond the effects of negative urgency (Weiss et al., 2015). Other work has shown that emotion 
dysregulation and negative urgency demonstrate unique positive associations with symptoms of 
food addiction (Pivarunas & Conner, 2015) and social enhancement smoking expectancies (Dir 
et al., 2016; Schulenberg et al., 1997). Although the extant work suggests that, when included in 
the same model, emotion regulation and negative urgency continue to demonstrate unique 
associations with risk behavior, inclusive of substance use, these studies did not examine 
problem drinking, nor was emotion regulation explicitly tested as a mediator between the 
association between negative urgency and risk outcomes.  
An emotion regulation framework may have utility for understanding the underlying 
processes involved in the association between negative urgency and problem drinking. If 
underlying emotion regulation skills deficits explain the tendency for individuals high on 
negative urgency to drink alcohol, these skills deficits may be characterized by unique emotion 
regulation goals. Identifying and characterizing these processes has important prevention 
implications. Research suggests that those who drink as an emotion regulation strategy 
(Kuntsche et al., 2006; McCreary & Sadava, 1998) and those who drink impulsively in response 
to intense negative affect (Settles, Cyders, & Smith, 2010) may represent subsets of individuals 
with a greater propensity to engage in problematic alcohol use. As such, these risk factors have 
utility for distinguishing between college students with developmentally limited problematic 
drinking patterns and those who may go on to develop addictive use patterns. Knowing these risk 
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factors, coupled with an understanding the emotion regulation function of drinking among those 
high on negative urgency, could provide a way of identifying high-risk groups who may benefit 
from pre-existing treatments developed especially for targeting various deficits in emotion 
dysregulation. 
Emotion Regulation Goals – Assessing Drinking Motives and Expectancies  
That negative urgency is significantly associated with alcohol-related behaviors when 
controlling for negative affect suggests that the influence of negative urgency on drinking cannot 
be explained by affect alone (Anestis, Selby, & Joiner, 2007), rather there may be some emotion 
regulation processes that better explain this relationship. One approach to elucidating these 
emotion regulation processes is to consider what motivates people high on negative urgency to 
approach drinking as a coping option.  
Drinking motives refer to the reasons a person drinks alcohol and drinking expectancies 
refer to beliefs that a person has about the affective, cognitive, and behavioral effects of drinking 
alcohol (Cooper, 1994; Goldman, Brown, & Christiansen, 1987). Research has consistently 
demonstrated a positive relationship between problematic alcohol use and drinking motives 
aimed at altering internal emotional experiences (Cooper et al., 1995; Goldsmith, Tran, Smith, & 
Howe, 2009; Shaver, Veilleux, & Ham, 2013) . Specifically, drinking to decrease negative affect 
(i.e., coping motives) and drinking to increase positive affect (i.e., enhancement motives) are 
associated with greater binge drinking among college students (Cooper, 1994; Cooper, Russell, 
Skinner, & Windle, 1992; Kuntsche, Knibbe, Gmel, & Engels, 2005; Leigh & Neighbors, 2009; 
Palfai, Ralston, & Wright, 2011). Similarly, positive drinking expectancies (i.e., pertaining to 
sociability, tension reduction, sexuality, and liquid courage – also called expectancies for 
enhanced socioemotional functioning; Sher et al., 2011) have consistently been found in cross-
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sectional studies to be associated with problematic drinking among college students 
(Christiansen, Vik, & Jarchow, 2002; Palfai & Wood, 2001; Read, Wood, Lejuez, Palfai, & 
Slack, 2004).  
Prior work has found evidence for coping and enhancement motives mediating negative 
urgency’s influence on problematic drinking (Adams, Kaiser, Lynam, Charnigo, & Milich, 2012; 
Anestis, Selby, & Joiner, 2007), as well as evidence for negative urgency being associated with 
tension reduction expectancies (Fischer et al., 2004) and positive and negative expectancies 
(Spillane, Cyders, & Maurelli, 2012). Fischer and colleagues (2004) did not find support for the 
effects of negative urgency being mediated by alcohol expectancies.  
One study produced findings which suggest that there may be more complex associations 
between negative urgency, alcohol use expectancies, and drinking motives than what the extant 
literature has revealed. By moving to examine drinking motives and expectancies within the 
same models, rather than separate from one another, Anthenian and colleagues (2017) found that 
both enhancement motives and positive expectancies mediated the association between negative 
urgency and weekly drinking. They also found that coping motives only showed a significant 
main effect with negative urgency and did not go on to mediate negative urgency’s effect on 
drinking. Null findings in this study may have be attributable to the way in which motives and 
expectancies were operationalized. Specifically, Anthenian et al. (2017) aggregated expectancies 
pertaining to enhanced sociability and tension-reduction into one composite score (the 
empirically supported grouping of items that comprise ‘positive expectancies’ that is typically 
used in the extant literature). Yet, drinking alcohol to achieve enhanced sociability or tension-
reduction may actually reflect two different emotion regulation functions. 
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There may be greater utility for assessing negative urgency’s impact on drinking by 
aligning drinking motives and expectancies in accordance with underlying emotional regulation 
goals one might have for drinking alcohol. Research aimed at explaining the relationship 
between emotion regulation and problem alcohol use has commonly focused on drinking 
expectancies and motives pertaining to reducing or avoiding negative emotions and enhancing 
positive emotions. Although the questionnaires for motives and expectancies contain items that 
reflect these reasons for drinking, these items are dispersed across subscales in a way that may 
not allow for best capturing these underlying emotion regulation mechanisms.  
The current study took a novel to examining drinking motives and expectancies by taking 
items from original subscales and grouping them into new subscales so as to take a more 
theoretically meaningful approach to assessing emotion regulation drinking goals—goals 
pertaining to reducing or avoiding distress and enhancing positive affect. These subscales were 
used to examined two emotion regulation mechanisms that may explain the association between 
negative urgency and problem drinking. The first mechanism, an affect amplification pathway, 
pertains to the amplification of affect or drinking in an effort to increase positive affective 
experiences. The second mechanism, the affect reduction pathway, pertains to the reduction of 
intensity or arousal of negative affect and avoiding negative affective experiences.  
Symptom Specificity for the Association between Negative Urgency and Alcohol Use  
 An additional way of understanding if the association between negative urgency and 
problem drinking represents an underlying emotion regulation skills deficit is to determine 
whether this relationship varies depending on the type of negative affect a person is attempting to 
modulate. Wills and Shiffman (1985), in their stress and coping model of substance use, posited 
that individuals use alcohol both to reduce negative affect when they are anxious or overaroused 
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and to increase positive affect when they are depressed or underaroused. Some extant empirical 
support suggests the importance of distinguishing types of affect, such as anxiety and depression, 
when investigating emotion regulation-alcohol use relationships.  
Research using ecological momentary assessment demonstrated that individuals high on 
depressive symptoms are more likely to drink alcohol as an affective expansion mechanism (i.e., 
to increase positive affect, rather than decrease negative affect; Bhushan, Blood, & Shrier, 2013). 
In fact, Cooper and colleagues (1995), when establishing their motivational model of alcohol 
use, unexpectedly found that holding an expectation that drinking could yield positive outcomes 
interacted with negative emotions (depressive symptoms, in particular), but not positive 
emotions, to predict enhancement motives for drinking.  
Regarding symptoms of anxiety, other work suggests that those with higher anxious, 
relative to depressive, symptomatology may be more likely to drink to cope (Armeli et al., 2014). 
In a study specifically examining negative urgency and anxious symptoms, researchers found 
that a unique alcohol use mechanism may be at play for individuals high in both negative 
urgency and anxiety symptoms (Menary et al., 2015). Specifically, they found that anxious 
individuals high on negative urgency showed stronger associations with physiological symptoms 
of alcohol dependence (Menary et al., 2015).  
Other work has gone further to suggest that when studying the emotion regulation-
substance use relationship, greater specificity is warranted by exploring within anxious and 
depressive symptom clusters. In a study by Johnson and colleagues (2009), they identified that 
anxious arousal symptoms (i.e., characterized by somatic tension and physiological 
hyperarousal) and anhedonic depressive symptoms (i.e., characterized by low levels of positive 
affect) distinguished individuals who were more likely to use substances to cope. Though, this 
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study examined marijuana use as an outcome, no studies have examined these symptoms types 
with relation to problematic alcohol use.   
Taken together, the literature suggests that when a person drinks in response to intense 
negative affect, as is the case with negative urgency, the function of drinking may likely depend 
on the type of negative affect being modulated, and this may correspond to different emotion 
regulation goals. To determine whether emotion regulation drinking goals depend on the type of 
affect a person is trying to modulate, symptoms of anhedonic depression and anxious arousal 
were chosen as moderators of the negative urgency-binge drinking relationship. Anhedonic 
depressive symptoms have been found to be more exclusive to depression than other depression 
indicators such as general negative affect or emotional distress, the latter of which also have a 
high degree of overlap with anxiety disorders (Watson et al., 1995). Anxious arousal also 
represents a distinctive type of anxiety symptoms that are also distinct from symptoms of general 
distress (Watson et al., 1995). Thus, anhedonia and anxious arousal provide a cleaner way of 
disentangling specific affective experiences individuals may try to modulate when drinking. 
The Current Study 
The current study explores two mediating mechanisms that may underlie the relationship 
between negative urgency and alcohol use. The first pertains to an amplification pathway (i.e., 
increasing positive affective experiences), and the other pertains to a reduction pathway (e.g., 
reducing or avoiding negative affective experiences). It was expected that grouping items from 
the drinking expectancies and motives subscales, in a manner more closely aligned with the 
aforementioned emotion regulation mechanisms, may provide insight into specific affective 
functions of drinking that are driven by negative urgency.  
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 Hypothesis 1: An affect amplification pathway will mediate the association between 
negative urgency and binge alcohol use, whereby higher negative urgency will be associated 
with having higher affect amplification emotion regulation goals, which will in turn be 
associated with higher frequency of binge alcohol use. Affect amplification emotion regulation 
goals were operationalized by alcohol motives and expectancies aimed at using alcohol to 
increase positive emotions, increase positive sensations (e.g., excitement), or enhance 
expressivity of thoughts and feelings.  
Hypothesis 2: Anhedonic depressive symptoms will moderate affect amplification 
pathway, such that the mediated pathway will be stronger for those with higher anhedonic 
depressive symptoms.  
Hypothesis 3: An affect reduction pathway will also mediate the association between 
negative urgency and binge alcohol use, whereby higher negative urgency will be associated 
with having higher affect reduction emotion regulation goals, which will in turn be associated 
with higher frequency of binge alcohol use. Affect reduction emotion regulation goals were 
operationalized by alcohol motives and expectancies implied aimed at using alcohol to decrease 
emotional distress or help one forget or avoid problems.  
Hypothesis 4:  Anxious arousal symptoms will moderate the affect reduction pathway, 
such that the mediated pathway will be stronger for those with higher anxious arousal symptoms. 
Methods 
Participants 
Data for the current study were taken from the REAL-U study, a large-scale study 
performed at a university in the southeastern United States created with the original purpose of 
developing a statistical technique termed integrative data analysis. We created a recruitment pool 
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of 8,995 undergraduate students randomly sampled from university registrar records (with 
oversampling for males and African Americans who were underrepresented in the student body) 
and 57 students who contacted us directly about the study. We invited the resulting 9,052 
students via email to complete a screening survey assessing eligibility criteria (i.e., aged 18-23 
and alcohol use in the past year). A total of 1,403 completed the screening survey of whom 1,141 
(81.3%) were eligible with 854 students (75% of those eligible) completing the first session and 
840 completing both sessions (for a 98% retention rate). Of the participants who provided 
consent and participated in the original study, a total of 794 participants (93% of those who 
provided consent) had complete data on the variables of interest for the current study. The ethnic 
and racial composition of the sample was as follows: 59.8% White, 20.9% Black, 11.5% Asian 
American, 6.7% multi-racial, and .8% American Indian. Overall, the analysis sample was highly 
comparable to the student body, though more ethnically diverse (by design). The age range for 
the sample was 19.92 (SD=1.38), with women comprising a majority (53.85%). The mean age of 
this sample was 19.92 (SD=1.38), with women comprising a majority (53.85%). 
Procedures 
Participants completed two testing sessions separated by two weeks. In each session, 
participants completed one of two surveys (A or B) that contained some scales that were 
perturbed (forming a harmonization battery) and others that were held constant over surveys 
(forming a standard battery). Participants were randomly assigned to one of four conditions that 
fully crossed battery administration (A or B) and session (1 or 2). In these sessions, participants 
completed consent procedures (first session only), their randomly assigned computerized battery 
(A or B), and a lab task (second session only). Participants unable to attend the second session in 
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person completed batteries online (n=17). Sessions lasted 75-90 minutes and participants 
received a $20 and a $25 incentive for completing each session. 
Measures 
Gender. Alcohol use patterns are known to vary based on gender, with men tending to 
demonstrate higher rates of alcohol use. Thus, gender was controlled for in all analyses in order 
to determine if the proposed mechanisms were significant beyond the variance that gender 
contributes to frequency of binge drinking. Two items indicated participant’s gender identity. 
Item 1 asked participants to identify their biological sex (Male, Female).  Based on 
recommendations from the Human Rights Campaign on gender inclusive language, one item was 
included for participants to indicate if they identified as transgender (yes, no, refuse to answer). 
Gender was dummy coded, with female participants scored as ‘0’, male participants scored as 
‘1’. 
Negative Urgency. Negative Urgency was measured using the 12-item subscale from the 
Urgency Premeditation Planning Sensation Seeking Impulsivity Scale-Revised (UPPS-R; 
Whiteside & Lynam, 2001). This measure uses a 4-point likert scale ranging from “Strongly 
Agree” to “Strongly Disagree” and participants rated the extent that they agree with the provided 
list of statements, such as “When I feel bad, I will often do things I later regret in order to make 
myself feel better now”. The negative urgency subscale showed strong internal consistency (a = 
.87, M = 2.13, SD = .57) that was comparable to that seen in the extant literature (Whiteside & 
Lynman, 2001; Cyders et al. 2007).  
Anxious Arousal and Anhedonic Depressive Symptoms. Anxious arousal and anhedonic 
depression symptoms were assessed using subscales from the Mini Mood and Anxiety Symptom 
Questionnaire (Mini-MASQ; Casillas & Clark, 2000). The Mini-MASQ was developed as a brief 
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alternative to the full, 90-item MASQ (Clark & Watson, 1991). The 8-item anhedonic depression 
subscale showed strong internal consistency (a = .84, M = 1.49, SD = .74), as did the 10-item 
anxious arousal subscale (a = .84, M = .50, SD = .52).  Participants were presented a list of 
statements (ex. “felt tense or high strung” or “had trouble swallowing”) and were instructed to 
indicate the extent that they experienced each symptom in the past year (1-not at all, 2- a little 
bit, 3- moderately, 4- quite a bit, 5-extremely).  
Alcohol Motives. Four versions of the alcohol motives measure were created for the 
perturbed battery. The original measure (scenario 1) included the coping (3 items) and 
sociable/enhancement subscales (12 items) from the Drinking Motivations Questionnaire- 
Revised (DMQ-R; Cooper, 1994) as well as additional coping items (3 items, for 6 total) from 
the Marijuana Motives Measure (Simons, Correia, Carey, & Borsari, 1998). All four scenarios 
included variants on the original 18 items taken from these scales (6 assessing coping and 12 
assessing social/enhancement motives). For the current study, items were used from scenarios 1 
and 2, only. 
For scenario 1, the measure was administered in its original form for the DMQ-R items 
and coping items from Simons et al. (1998) were administered in their original item stem and 
using the DMQ-R response scale. Participants responded to each item using the original 5-point 
response scale (0= “almost never/never”, 1=some of the time, 2=half of the time, 3=most of the 
time, 4 “almost always/always”) to indicate, on average, how often they used each substance for 
each listed reason. For scenario 2, half the items on each subscale were perturbed by altering the 
item stem but the original response scale was retained. To illustrate, the prompt for alcohol 
motives reads, “How often would you say that you use alcohol for each of the following 
reasons?” In scenario 1, an original item stem reads “Because I like the feeling”, and in scenario 
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2, the perturbed item stem reads, “Because it makes me feel good”. Item stem perturbations for 
all scenarios were based on item wording in the Comprehensive Effects of Alcohol 
Questionnaire (CEOA; Fromme, Stroot, & Kaplan, 1993) and Brief-Comprehensive Effects of 
Alcohol Questionnaire (B-CEOA; Ham, Stewart, Norton, & Hope, 2005). 
Alcohol Expectancies. Four versions of the alcohol expectancies measure were created 
for the perturbed battery.  The original measure (scenario 1) included the tension reduction and 
sociable subscales from the Alcohol Outcome Expectancies Measure developed by Kushner, 
Sher, Wood, and Wood (1994). All four scenarios included variants on the original 17 items 
taken from these scales (9 assessing tension reduction and 8 assessing sociable outcomes). 
Similar to alcohol motives, items were used from scenarios 1 and 2, only. 
For scenario 1, the measure was administered in its original form (for directions, item 
stems, and response scale). Participants responded to each item using the original 5-point 
response scale (0- not at all, 1- a little bit, 2- somewhat, 3- quite a bit, 4-a lot) to indicate, based 
on their own drinking experiences, the extent to which they would they expect each of the listed 
effects when drinking. Participants who never consumed alcohol were instructed to imagine how 
they might expect to feel after they consumed several drinks. For scenario 2, half the items on 
each subscale were perturbed by altering the item stem but the original response scale was 
retained. To illustrate, the prompt for alcohol expectancies reads, “How much do you expect 
each of these effects when drinking alcohol?” In scenario 1, an original item stem reads 
“Drinking helps me feel better about myself”, and in scenario 2, the perturbed item stem reads, “I 
would be more satisfied with myself”.  Item stem perturbations for all scenarios were based on 
item wording in the Comprehensive Effects of Alcohol Questionnaire (CEOA; Fromme et al., 
1993) and Brief-Comprehensive Effects of Alcohol Questionnaire (B-CEOA; Ham et al., 2005). 
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Amplification Emotion Regulation Drinking Goals. Amplification emotion regulation 
(ER) drinking goals were modeled as a latent variable. Confirmatory factor analysis (CFA) was 
performed as a case of a measurement model within the structural equation models (SEMs) 
framework (Bollen, 1989). Performing CFAs allows for assessment of overall model fit, the 
variance explained in the individual items by the latent variables, and the extent of measurement 
error in the individual items. The amplification latent variable was defined by items from the 
enhancement drinking motives subscale on the Drinking Motivations Questionnaire- Revised 
(DMQ-R; Cooper, 1994) and items from the sociability and tension reduction drinking 
expectancies subscales on the Alcohol Outcome Expectancies Measure (Kushner et al., 1994). 
Specifically, the observed variables were eight indicators of the motives and expectancies that 
drinking alcohol would improve positive emotions, increase positive sensations (e.g., 
excitement), or enhancing expressivity of thoughts and feelings: “Drinking helps me feel better 
about myself.”; “Drinking helps me express my opinions and ideas better.”; “Drinking helps me 
express my feelings.”; “Drinking helps me feel energetic.”; “Because I like the feeling.”; 
“Because it’s exciting.”; “Because it gives me a pleasant feeling.”; and “Because it’s fun.” 
Higher scores indicated stronger amplification emotion regulation goals (Cronbach’s a = .87).  
Reduction Emotion Regulation Drinking Goals. Reduction emotion regulation (ER) 
drinking goals were modeled as a latent variable. Confirmatory factor analysis (CFA) was 
performed as a case of a measurement model within the structural equation models (SEMs) 
framework (Bollen, 1989). Performing CFAs allows for assessment of overall model fit, the 
variance explained in the individual items by the latent variables, and the extent of measurement 
error in the individual items. This reduction latent variable was defined by items from the coping 
drinking motives subscale on the Drinking Motivations Questionnaire- Revised (DMQ-R; 
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Cooper, 1994) and items from the tension reduction drinking expectancies subscale on the 
Alcohol Outcome Expectancies Measure (Kushner et al., 1994). Specifically, items from these 
subscales were chosen if they specifically implied having motives and expectancies that drinking 
alcohol would decrease emotional distress or help one forget or avoid problems: “To forget my 
worries”; “To cheer me up when I am in a bad mood”; “To forget about my problems”; “To feel 
more relaxed”; “To feel less stressed”; “Drinking helps me to relax.”; “Drinking helps me forget 
problems at work or school.”; “Drinking helps me forget my worries.”; and “Drinking helps me 
relax when I’m tense.” Higher scores indicated stronger affect reduction ER goals (Cronbach’s a 
= .90).  
Binge Drinking. Problem levels of alcohol use were measured using and item based on 
the Monitoring the Future Survey (MTF; Johnston et al., 2013). Participants were asked, “How 
many times have you had five or more drinks in a row in your lifetime?” using the 7-point MTF 
response scale (0) 0 occasions, 1) 1-2, 2) 3-5, 3) 6-9, 4) 10-19, 5) 20-39, 6) 40 or more).  
Overview of Data Analytic Plan   
Using the R package lavaan (Rosseel, 2012), structural equation modeling (SEM) 
techniques were employed to evaluate the fit of both the measurement and structural components 
of the hypothesized models. Two mediation models were fit with negative urgency as the 
predictor, gender as a covariate, binge alcohol use as the outcome, and each model with a unique 
latent variable as a mediator—one representing amplification ER goals and the other 
representing reduction ER goals. 
The mediation models were then adapted to moderated mediation models using a 
multiple groups framework (as opposed to a regression framework) to test for the moderating 
impact of low, mild, and high levels of anhedonic depression and anxious arousal on the 
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amplification and reduction pathways, respectively. Although using multiplicative interaction 
terms or a multiple groups framework represent two equivalent approaches, there are some 
advantages to using a structural equation modeling approach. These advantages include fewer 
parameters estimated to assess significance of conditional indirect effects, allowance for the 
incorporation of latent variables, thereby reducing the bias introduced by measurement error, and 
no required assumptions surrounding homogeneity of variance (Hayes, 2015; Miles, et al. 2015; 
Nagengast et al., 2011). 
Measurement models were assessed using confirmatory factor analysis (CFA) of the 
endogenous mediator variables (Kline, 1998). In order to scale latent variables, the factor loading 
of one observed variable per latent variable was fixed to equal 1.0. For structural equations, 
regression coefficients (b) and the proportion of explained variance (R2) for each endogenous 
variable were examined.  
To test hypotheses 1 and 3, mediation analyses were performed. Mediation analyses 
allow for the examination of process, or to investigate by what means X exerts an effect on Y. 
Adopting the approach illustrated by Preacher, Rucker, and Hayes (2007), simple mediation was 
used to assess the two different three-variables systems that represented the base models for each 
proposed emotion regulation pathway (i.e., negative urgency, binge alcohol use, and either 
amplification or reduction ER goals).  
As a general illustration of simple mediation in the path diagram in Figure 1, path a1 
refers to the (unstandardized) slope coefficient of M regressed on X, and path b1 and c¢ denote 
the conditional coefficients of Y regressed on M and X, respectively, when both are included as 
simultaneous predictors of Y. Letting c represent the effect of X on Y in the absence of M, the 
indirect effect is traditionally quantified as c – c¢, which is ordinarily equivalent to a1*b1 
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(MacKinnon, Warsi, & Dwyer, 1995). Once the coefficients a1 and b1 are obtained, they are then 
used to assess the presence, strength, and significance of the indirect effect of X (negative 
urgency in forthcoming models) on Y (binge alcohol use) via M (either amplification or 
reduction ER goals).  
To test the significance of indirect effects, causal steps strategies and various product of 
coefficient strategies have been among the most popular approaches; however; researchers 
increasingly suggest the use of resampling methods such as bootstrapping as a more accurate 
approach (Bollen & Stine, 1990; Lockwood & MacKinnon, 1998; MacKinnon et al., 2004; 
Preacher & Hayes, 2004; Preacher et al., 2007; Shrout & Bolger, 2002). Thus, a bootstrapping 
technique (detailed below) was used to assess the significance of indirect effects in all models. 
To test hypotheses 2 and 4, moderated mediation analyses were performed. Moderated 
mediation models attempt to explain both how and when a given effect occurs (James & Brett, 
1984; Frone, 1999). Specifically, “moderated mediation occurs when the strength of an indirect 
effect depends on the level of some variable, or in other words, when mediation relations are 
contingent on the level of a moderator” (Preacher et al., 2007, p. 193). A multiple group 
approach was used which estimates separate models for each level of a moderator. Then, equality 
constraints were imposed on the models and the unconstrained and constrained models were 
compared using chi-square tests as an omnibus assessment of whether model fit improved and 
provided added interpretive value at multiple levels of the moderator. In the current study, it is 
hypothesized that each mediated pathway, or both paths in the mediation model (i.e., X→M and 
M→Y, see Figure 1) will be simultaneously moderated (see Figures 7 and 8 for proposed 
moderated mediation conceptual models).  
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Investigators have demonstrated that moderation of an indirect effect can be determined 
without needing to substantiate moderation of one of the components of the indirect effect (the 
effect of X on M or the effect of M on Y controlling for X, see Figure 1). Typically, this has been 
done by calculating a set of two or more inferential tests pertaining to each component of a 
model (e.g., a product of two regression coefficients and estimate of the standard error of this 
product, assuming a normal distribution; Sobel, 1982, 1986). Rather, a growing literature now 
advocates for a single inferential test, a bootstrap confidence interval, to examine the indirect 
effect and determine whether a hypothesis of moderated mediation is supported (Hayes, 2015). 
Bootstrapping is a more appropriate approach due to the non-normality of the sampling 
distribution of regression coefficient product terms (Bollen & Stine, 1990; Lockwood & 
MacKinnon, 1998; MacKinnon et al., 2004; Preacher & Hayes, 2004; Shrout & Bolger, 2002).  
In the present study, moderated mediation analyses were performed using bootstrapping 
with 5000 bootstrap samples and bias-corrected bootstrap confidence intervals for hypothesis 
testing of the following two study questions: 1) whether the amplification mechanism depended 
on levels of anhedonic depressive symptoms, and 2) whether the reduction mechanism depended 
levels of anxious arousal symptoms. The moderated mediation analyses tested the moderating 
effect of levels of anhedonic depression and anxious arousal on the conditional indirect effect of 
amplification and reduction ER goals on the association between negative urgency and binge 
alcohol use at three different levels of the moderators (i.e., low, mild, and high anhedonic 
depression and anxious arousal). Findings for moderation of the a1i and b1i paths are also 
presented, although they were not central to the study hypotheses. The three levels of each 
moderator were determined by creating two cut-points at the median ± interquartile range*.25. 
Using the median and interquartile range is recommended over use of the mean and standard 
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deviation if the average is not similar to the mode or if there are any outliers present in the 
variables.   
The null hypothesis of no indirect effect is rejected if the bias corrected bootstrap 
confidence interval does not include zero. Said differently, this allows for the inference that the 
relationship between the indirect effect (a1*b1) and the moderator is not zero, or that moderated 
mediation is present (Hayes, 2015). The use of bias correction improves accuracy by using the 
estimate for the original data (rather than basing estimates on bootstrap resamples), and adjusting 
for skewness in the bootstrap distribution (Bollen & Stine, 1990). To account for established 
gender differences in heavy drinking, gender was an exogenous variable that functioned as a 
covariate predicting binge alcohol use in each model.  
For all SEM analyses, several measures were used to evaluate the fit of the models to the 
observed correlation matrices (Hu & Bentler, 1995). Owing to large sample sizes, the chi-square 
statistic is a poor indicator of model fit (Bollen, 1989; Kline, 2005), thus overall model fit was 
determined using indices less sensitive to sample size. These additional fit indices include the 
root mean square error of approximation (RMSEA) (values less than 0.05 indicate good fit), the 
comparative fit index (CFI) and Tucker-Lewis index (TLI) (values above 0.95 indicate good fit), 
and the Schwarz Bayesian information criterion (BIC) or SBIC (χ2 - df*nl(N); values less than 0 
indicate good fit) (Hu and Bentler, 1999; Kline, 2005; Schwarz, 1978; Tucker and Lewis, 1973). 
The SBIC can be used to compare two models as long as they have the same set of observed 
variables. A difference of 10 or greater indicates a given model has a significantly better fit with 
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Results 
Preliminary Evaluation of Measurement Models  
 See table 1 for a summary of descriptive statistics and intercorrelations for the key study 
variables. Data showed that about 50% of the sample reported engaging in binge alcohol use (M 
= 3.04, SD = 3.0, min= 0, max = 6,) and this is comparable to national trends heavy drinking 
seen among this age group (46.3% of adolescents nationally, MTF; Johnston et al., 2013) . 
The first step of the analyses was to evaluate the fit of hypothesized measurement models 
using Confirmatory Factor Analysis (CFA) techniques. Due to the original study aims of the 
REAL-U study centering on the development of integrative data analysis techniques, some items 
used in the current CFAs had perturbed item stems. Thus, a multiple groups CFA was performed 
to assess whether the chosen items performed the same across participants who responded to 
items with the original item wording versus those who responded to some items that had altered 
item wording. 
 Confirmatory Factor Analysis of Amplification Emotion Regulatory Goals. The CFA of 
the amplification latent factor indicated a good fit to the data (c2(13) 22.38, p = .05, TLI = .99, 
CFI = 1.00, RMSEA = .03, SBIC = -61.49). Figure 2 shows the items used to estimate the 
amplification latent factor as well as the standardized factor loadings for the amplification latent 
variable. All factor loadings of each observed variable to the underlying latent variable were 
statistically significant (p < .05) with factor loadings in the anticipated direction.  
To account for items that had been perturbed for the purposes of integrative data 
analyses, a multiple groups CFA was also performed. Results demonstrated that, between the 
two groups (i.e., participants who received original items versus those who received perturbed 
items), values were similar for the means and variances of the latent factors were similar, as well 
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as the factor loadings and intercepts of the observed variables. A chi-square difference test 
indicated that the fit for the CFA model did not differ depending on whether a participant 
received original or perturbed item stems (c2(7)12.98, p = .07), Thus, it was determined that 
responses to the perturbed items and original items could be treated as equal, and the 
amplification latent factor was included in subsequent analyses. 
Confirmatory Factor Analysis of Reduction Emotion Regulatory Goals. The CFA of the 
Reduction latent variable indicated a good fit to the data (c2(42) 63.72, p = .02, TLI = .98, CFI = 
.99, RMSEA = .04, SBIC = –209.86). Figure 3 shows the items used to estimate the 
amplification latent factor as well as the standardized factor loadings for the reduction latent 
factor. All factor loadings of each observed variable to the underlying latent factor were 
statistically significant (p < .05) with factor loadings in the anticipated direction.   
A multiple groups CFA assessing whether the factor differed between participants who 
responded to items with the original item wording versus responding to some items that had 
altered item wording revealed that means and variances of the latent factors as well as the factor 
loadings and intercepts of the observed variables were similar across groups. A chi-square 
difference test indicated that the fit for the CFA model did not differ depending on whether a 
participant received original or perturbed item stems (c2(8) 3.17, p = .92,). Thus, it was 
determined that responses to the perturbed items and original items could be treated as equal, and 
the reduction latent factor was included in subsequent analyses. 
Hypothesis Testing: Baseline Model.  
Binge drinking was normally distributed; therefore, all subsequent analyses use Full 
Information Maximum Likelihood (FIML) estimation. Negative urgency was significantly 
associated with binge alcohol use, b = .32, t(790) = 2.67, p < .01 (see Figure 4), such that higher 
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negative urgency was associated with more frequent binge drinking. This effect was present 
while controlling for the effect of gender on frequency of binge drinking b = 1.20, t(790) = 8.67, p 
< .0001, which was also significant. Gender alone explained a significant proportion of variance 
in binge alcohol use, with men showing higher rates of binge drinking than women, R2 = 8.4%, 
F(1, 791) =  72.83, p < .0001. When negative urgency was added to the model, the variance 
explained in binge alcohol use increased, D R2 = 0.9%, F(2, 790) =  40.25, p < .0001. 
Amplification Pathway  
Evaluation of the Structural Model for Mediation. A mediation analysis was evaluated 
within a structural equation modeling framework to assess for the presence of an affect 
amplification pathway. This model tested the hypothesis that the association between negative 
urgency and binge drinking is mediated by affect amplification ER goals among college drinkers.  
The mediator for the affect amplification pathway was a latent variable defined by items 
from the enhancement drinking motives subscale and the sociability and tension reduction 
drinking expectancies subscales (see Figure 2). Specifically, items from these subscales were 
chosen if they specifically implied having motives and expectancies that drinking alcohol would 
increase positive emotions, increase positive sensations (e.g., excitement), or enhance 
expressivity of thoughts and feelings.  
The hypothesized model for amplification ER goals mediating the association between 
negative urgency and binge alcohol use yielded a good fit to the data (GFI = .98, CFI = .98, TLI 
= .97, RMSEA=.048, c2 (35) = 100.11, p < .0001). The total effects model was statistically 
significant (b = 0.32, p = .007) and the squared multiple correlation (R2) indicated that the 
structural model explained 35.1% of the variance in binge alcohol use.  
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Table 2 presents the decomposition of the direct, indirect, and total effects of the linkages 
between the three key model variables (negative urgency, amplification drinking, and binge 
alcohol use, also see Figure 5). The direct effect of negative urgency on binge drinking was non-
significant (b = .01, p = .80). The direct effect of negative urgency on amplification ER goals 
was significant and positive (b = 0.15, p < .0001), indicating that the higher college students 
were on negative urgency, the more likely they were to drink in an effort to increase positive 
emotions, increase positive sensations (e.g., excitement), or enhance expressivity of thoughts and 
feelings. A significant positive direct effect was identified between amplification emotional 
regulation goals and binge drinking (b = 1.98, p < .0001) indicating that college students with 
stronger amplification ER goals engaged in more frequent binge drinking.   
Negative urgency had an indirect effect on binge alcohol use via its direct effect on 
amplification ER goals (b = .29, p < .0001, see Figure 5). Of note, the direct effect of negative 
urgency on binge drinking established in the baseline model (Figure 2) moved to being non-
significant in the SEM model, implying that amplification ER goals fully mediated the 
relationship between negative urgency and binge drinking. Table 2 indicates that the indirect 
effect (b = 0.29, p < .001) of negative urgency on binge alcohol use was substantially larger than 
its direct effect (b = 0.03, p = .80) on binge drinking.  
Moderated Mediation Analysis with Anhedonic Depression. Next, to evaluate the 
conditional indirect effects of negative urgency on binge drinking through affect amplification 
ER goals, indirect effects were examined at three levels of anhedonic depression using 95% 
bootstrap confidence intervals with 5000 bootstrap samples (see conceptual model in Figure 7). 
Fit statistics showed that a freely estimated model assessing the conditional indirect effect of 
amplification ER goals for three groups who differed in levels of anhedonic depression (low, 
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mild, and high levels) fit significantly better than a model where model parameters were 
constrained to be equal. An anova test of the chi-sqaure difference between the unconstrained 
and constrained models demonstrated this significant difference (p < .0001). Specifically, the 
unconstrained model indicated an excellent fit to the data (c2(105) 147.56, p = .004, TLI = .98, 
CFI = .99, RMSEA=.04, SBIC= –553.54), whereas the constrained model indicated a poor fit to 
the data (c2(174) 433.89, p < .0001, TLI = .93, CFI = .92, RMSEA = .08, SBIC = –727.92). 
Table 4 presents the results of the moderated mediation analyses for amplification ER goals. 
Probing further, amplification ER goals mediated the relationship between negative 
urgency and binge drinking to a greater degree for college students with high and mild anhedonic 
depressive symptoms, but this pathway was non-significant for those with low anhedonic 
symptoms. Specifically, the indirect effect of amplification ER goals was significant for those 
with high levels of anhedonic depressive symptoms, b = .38, SE = .10, CI = [.20, .60], p < .001, 
and the association between negative urgency and binge drinking returned to being significant (b 
= .40, SE = .17, CI = [.06, .73], p = .02), indicating a partial mediation. The indirect effect of 
amplification ER goals was also significant for those with mild levels of anhedonic depressive 
symptoms, b = .32, SE = .16, CI = [.04, .66], p = .04, and the association between negative 
urgency and binge drinking returned to being significant (b = –.44, SE = .21, CI = [–.87, –.03], p 
= .04), indicating a partial mediation, although the direction of this association changed to being 
negative. These analyses offer support for the hypothesis that the mediating effect of 
amplification ER goals in the association between negative urgency and frequency of binge 
drinking would be greater for those with higher levels of anhedonic depressive symptoms.  
Follow up analyses were performed to determine whether these conditional indirect 
effects were indeed meaningful or if these findings might be driven by one particular pathway 
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within the larger model. To assess for this, one model was run whereby the pathway between 
negative urgency and amplification ER goals was constrained to be equal across levels of the 
moderator, and a second model was run with the amplification ER goals-binge drinking pathway 
was constrained to be equal across groups. Results provided additional support for the 
moderated-mediation findings and demonstrated that the mediated pathway was not being 
largely driven by one particular relationship within the path model. 
Reduction Pathway 
Evaluation of the Structural Model for Mediation. A mediation analysis was evaluated 
within a structural equation modeling framework to assess for the presence of an affect reduction 
pathway. This model tested the hypothesis that the association between negative urgency and 
binge drinking is mediated by affect reduction ER goals among college drinkers.  
The mediator for the affect reduction pathway was a latent variable defined by items from 
the coping drinking motives subscale and the tension reduction drinking expectancies subscales 
(see Figure 3). Specifically, items from these subscales were chosen if they specifically implied 
having motives and expectancies that drinking alcohol would decrease emotional distress or help 
one forget or avoid problems.  
The hypothesized model (Figure 6) yielded a good fit to the data (GFI = .98, CFI = .99, 
TLI = .98, RMSEA = .045, c2(39) = 101.68, p < .000). The total effects model was statistically 
significant (b = .33, p < .01) and the squared multiple correlation (R2) indicates that the structural 
model explained 26% of the variance in binge alcohol use.  
Table 3 presents the decomposition of the direct, indirect, and total effects of the linkages 
between the three key model variables for the reduction pathway (negative urgency, reduction 
drinking, and binge alcohol use, also see Figure 6). Similar pattern to the decomposition of 
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effects seen with the amplification pathway, the direct effect of negative urgency on binge 
drinking was non-significant (b = .01, p = .91). Also, the direct effect of negative urgency on 
reduction ER goals was significant and positive (b = 0.26, p < .0001), indicating that the higher 
college students were on negative urgency, the more likely they were to drink in an effort to 
decrease emotional distress or help forget or avoid problems. A significant positive direct effect 
was identified between reduction emotional regulation goals and binge drinking (b = 1.17, p < 
.0001), indicating that college students with stronger reduction ER goals were more likely to 
binge drink alcohol.  
Negative urgency had an indirect effect on binge alcohol use via its direct effect on 
reduction ER goals (b = 0.31, p < .0001, Figure 6), whereas the direct effect moved to being non-
significant in the SEM model (in comparison to the baseline model, Figure 2). This suggests that 
reduction ER goals fully mediated the relationship between negative urgency and binge drinking. 
Negative urgency had an indirect effect on binge alcohol use via its direct effect on reduction ER 
goals. Table 3 indicates that the indirect effects (b  = 0.31, p < .001) of negative urgency on 
binge alcohol use was substantially larger than its direct effect (b = 0.01, p = .91).  
Moderated mediation analysis with Anxious Arousal. Lastly, to evaluate the conditional 
indirect effects of negative urgency on binge drinking through affect reduction ER goals, indirect 
effects were examined at three levels of anxious arousal using 95% bootstrap confidence 
intervals with 5000 bootstrap samples (see conceptual model in Figure 8). Fit statistics showed 
that a freely estimated model assessing the conditional indirect effect of reduction ER goals for 
three groups who differed in levels of anxious arousal (low, mild, and high levels) fit 
significantly better than a model where model parameters were constrained to be equal. An 
anova test of the chi-sqaure difference between the unconstrained and constrained models 
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demonstrated this significant difference (p < .0001). The unconstrained model indicated a good 
fit to the data (c2(117) 185.43, p<.0001, TLI = .97, CFI = .98, RMSEA = .05, SBIC = –595.79), 
whereas the constrained model indicated a slightly poorer fit to the data (c2(203) 350.84, p < 
.0001, TLI = .97, CFI = .96, RMSEA = .05, SBIC = –1004.60). Table 5 presents the results of 
the moderated mediation analyses for reduction ER goals. 
Probing further, reduction ER goals mediated the relationship between negative urgency 
and binge drinking for college students in the low, mild, and high anxious arousal groups. 
Contrary to study hypotheses, the effects on binge drinking were the strongest for those in the 
low anxious arousal group, with the smallest effects seen for those in the high anxious arousal 
group. Specifically, the indirect effect of reduction ER goals was significant for those with low 
levels of anxious arousal symptoms, b = .32, SE = .10, CI = [.15, .55], and the association 
between negative urgency and binge drinking remained non-significant (b = –.03, SE = .19, CI = 
[–.40, .35], p = .87), indicating full mediation. The indirect effect of reduction ER goals for those 
in the mild anxious arousal group was significant, b = .30, SE = .15, CI = [.08, .71, p = .05], and 
the association between negative urgency and binge drinking remained non-significant (b = –.23, 
SE = .30, CI = [–.80, .40], p = .44), again indicating full mediation. Lastly, the indirect effect of 
reduction ER goals was significant for those with high anxious arousal, b = .18, SE = .09, CI = 
[.04, .39], p = .04, and the association between negative urgency and binge drinking remained 
non-significant (b = .24, SE = .20, CI = [–.15, .61], p = .24), indicating full mediation.  
These analyses offer support for the hypothesis that the mediating effect of reduction ER 
goals in the association between negative urgency and frequency of binge drinking depends on 
levels of anxious arousal symptoms. These moderated relationships occurred in the opposite 
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direction of what was anticipated, with those in the low anxious arousal group showing higher 
binge drinking than those in the high anxious arousal group. 
Again, follow up analyses were performed to determine whether these conditional 
indirect effects were indeed meaningful or if these findings might be driven by one particular 
pathway within the larger model. To assess for this, one model was run whereby the pathway 
between negative urgency and reduction ER goals was constrained to be equal across levels of 
the moderator, and a second model was run with the reduction ER goals-binge drinking pathway 
was constrained to be equal across groups. Results provided additional support for the 
moderated-mediation findings and demonstrated that the mediated pathway was not being 
largely driven by one particular relationship within the path model. 
Discussion  
Although the heightened research attention given to negative urgency as a salient risk 
factor for binge drinking has enriched our understanding of the mood-alcohol use association, 
limited research has examined specific, underlying emotion regulation mechanisms that may 
explain the association between negative urgency and problem drinking among college students. 
Further, while many studies commonly use measures of drinking expectancies and motives to 
understand the emotion regulation reasons for drinking alcohol (Cooper, 1994; Goldman, Brown, 
& Christiansen, 1987), items on these questionnaires are grouped in ways that may limit an 
ability to capture underlying emotion regulation mechanisms for drinking. Addressing these 
limitations, the current study took a novel approach to examining the negative urgency-binge 
drinking relationship among college students by attempting to understand specific underlying 
emotion regulation mechanisms taking place. These mechanisms were assessed by using existing 
measures of drinking motives and expectancies and grouping items in ways that mapped onto 
 
 
  32 
typical emotion regulation goals—efforts to reduce and avoid distress and to enhance or elicit 
positive affective experiences.  
The study yielded support for both regulation mechanisms as relevant to understanding 
negative urgency-binge drinking associations, serving to bridge the negative urgency and 
emotion regulation literatures with regard to problematic patterns of alcohol use. Moreover, the 
current study adds to the extant literature by extending our understanding that intense negative 
affect is associated with impulsive, binge-drinking behavior among college students (e.g., Cyders 
et al., 2008, 2010) to show that specific affect amplification and affect reduction mechanisms 
may explain this relationship. Specifically, this study provides support for the importance of 
considering how heterogeneity in internalizing symptoms may be associated with different 
alcohol use outcomes by demonstrating that binge drinking fulfils a different emotional 
regulation function depending on whether an individual is experiencing anhedonia or anxious 
arousal. 
An Affect Amplification Mechanism for the Negative Urgency-Binge Drinking 
Relationship 
 
In sum, there was evidence in support of an affect amplification pathway, such that 
individuals with higher levels of negative urgency binge drank alcohol in response to affect 
amplification emotion regulation goals. This pathway held for those with mild and high 
anhedonic depressive symptoms, but not for those with low anhedonia. Negative urgency 
appears to be more strongly associated with amplification emotion regulation goals for those 
with high anhedonia, as negative urgency showed far weaker associations with amplification ER 
goals for those with low and mild anhedonia. These findings add to existing literature showing 
that drinking to increase positive affect and improve socioemotional functioning (e.g., drinking 
for a stimulant effect or to feel more likely to engage with others) is linked with greater binge 
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drinking among college students (Cooper, 1994; Cooper, Russell, Skinner, & Windle, 1992; 
Leigh & Neighbors, 2009; Palfai, Ralston, & Wright, 2011; Sher et al., 2011). This study also 
builds upon prior research by focusing on a specific process occurring for those with higher 
negative urgency and elevated symptoms of anhedonia that place these individuals at greater risk 
for binge drinking behavior.   
The desire to binge drink in order to amplify positive emotional experiences implies that 
one specific emotional state that could feel so intense or distressing that impulsive responding 
becomes more likely may actually be an absence of feeling positive emotions. Typically, studies 
that have examined anhedonia as it relates to alcohol use have tended to do so among samples 
who have long histories of drinking or who have prior alcohol use disorder diagnoses (Garfield, 
Lubman, & Yücel, 2014). By conducting the current study college students, we can see there 
appears to be a process occurring relatively early in the alcohol use disorder developmental 
pathway whereby individuals with mild to high symptoms of anhedonia are more sensitive to 
acting on their impulses for binge drinking alcohol. 
Researchers have posited that an internalizing pathway to alcohol use is detectable earlier 
in development and exacerbated in adolescence, in part, by growing expectancies and motives 
pertaining to using alcohol to reduce distress associated with internalizing symptoms (Hussong et 
al., 2011). Furthermore, proponents of the internalizing pathway suggest that it likely interacts 
with externalizing symptoms (e.g., impulsivity) in a manner that may obscure underlying, 
internalizing mechanisms that are taking place. For example, different processes distinguish an 
individual who develops negative affect and begins to drink secondary to negative consequences 
stemming from their socially undesirable impulsive behaviors from an individual who 
impulsively reacts to their distressing negative emotions by drinking (Hussong et al., 2011). 
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Building upon this concept, findings from the amplification pathway could indicate that negative 
urgency, largely deemed an externalizing mechanism, may be interpreted through an 
internalizing process—in this case emotion regulation goals shaped by anhedonic symptoms. The 
differing presentations for internalizing and externalizing symptoms, in this case anhedonia and 
negative urgency could explain the unique drinking patterns that emerged when these symptoms 
were considered within the same model of binge drinking. 
It may be the case that among individuals with greater symptoms of anhedonia higher 
negative urgency provides a relative propensity for behavioral activation that outweighs the 
competing inhibitory tendencies typical of depression. This tradeoff may contribute to greater 
affect amplification goals for drinking among those with mild and high anhedonia. If negative 
urgency does indeed play a disinhibitory role for symptoms of anhedonia, we would expect 
anhedonia to be negatively associated with affect amplification goals and binge drinking. Indeed, 
we find that anhedonia was negatively correlated with the extracted factor scores from the 
amplification ER latent factor as well as negatively correlated with binge drinking. These inverse 
relationships coincide with anhedonia being more related to inhibitory/avoidant tendencies than 
to approach-oriented behaviors such as those comprising amplification ER goals.  
Anhedonia appears to function in a unique manner compared to other negative affect 
symptoms that typically fit into a motivational model for alcohol use. This may be due to 
anhedonia to relative differences in affective valence and intensity as compared to others 
emotions. For example, the experience of intense anxiety, anger, or sadness may be more 
activating and fuel greater motivation for drinking than would the absence of affect. 
Corresponding with this idea, a recent study examining the impact of anhedonia on reward 
pursuit (particularly rewards that require greater effort to achieve), found that high levels of 
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anhedonia were debilitating to one’s motivation, but at lower levels of anhedonia individuals 
were better able to access their ability to upregulate positive affect in order to quickly move past 
obstacles or difficulties and work towards goals (Bryant, et al., 2017). Taken together, the 
combination of higher negative urgency and having affect amplification emotion regulation goals 
for drinking seems to interact with mild to high symptoms of anhedonia to exacerbate risk for 
binge drinking that otherwise may not have been present due to the inhibitory nature of 
anhedonia.  
An Affect Reduction Mechanism for the Negative Urgency-Binge Drinking Relationship 
There was also support for the existence of an affect reduction pathway explaining the 
negative urgency-binge drinking relationships, such that the exacerbating effect of negative 
urgency on heavy alcohol use was mediated by heightened affect reduction emotion regulation 
goals. The same pattern of effects for the affect reduction pathway were seen across the low, 
mild, and high anxious arousal groups. The mediation pathway via affection reduction ER goals 
progressively increased as symptoms of anxious arousal decreased. Although these effects were 
statistically the strongest for those with low anxious arousal, the magnitude of the indirect effects 
for those in the low and mild anxious arousal groups were comparable. The difference in the 
strength of the association between the low and mild anxious arousal groups may be due to there 
being different numbers of participants in each group, thus limiting the ability to detect stronger 
effects in the mild group. There was, however, a substantially smaller indirect effect for those in 
the high anxious arousal group, and this may be due to negative urgency being weakly associated 
with affect reduction ER goals for those with high anxious arousal than for those with low and 
mild anxious arousal. 
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These findings coincide with prior work demonstrating that individuals drink to alleviate 
or avoid emotional distress, that these elevated negative mood states precede greater problematic 
alcohol use, and that a unique alcohol use mechanism may be at play for individuals high in both 
negative urgency and anxiety symptoms (Dvorak et al., 2016; Kuntsche et al, 2006; Menary et 
al., 2015). Building on prior research, the current findings suggest that impulsively binge 
drinking to alleviate or avoid distress is an especially salient risk mechanism for those with low 
to moderate symptoms of anxious arousal.  
Inconsistent relationships found in the literature on anxiety and alcohol use may be due to 
different types of anxiety symptoms eliciting different motivations for how to cope with 
emotional distress (Ciesla et al., 2011; Kaplow et al., 2001). Recent work has shown that 
physiological anxiety may actually confer risk greater risk for alcohol use outcomes than other 
types of anxiety symptoms, such as worry anxiety (Nichter & Chassin, 2015). Physiological 
anxiety, like anxious arousal, may be a more apt fit for a self-medication model of alcohol use as 
this model specifies that heightened autonomic arousal is likely what leads to drinking as a 
means of reducing aversive physiological symptoms of anxiety (Khantizian, 1997). 
Conversely, worry anxiety symptoms have actually been found to be protective against 
alcohol use because they involve anticipatory processes such as increased concern for how 
current behavior may contribute to negative consequences (Borkovec, Ray, & Stober, 1998). In 
fact, greater threat avoidance, which has been empirically linked to worry, has been implicated 
as a central component of risk-avoidant decision making (Maner et al., 2007). Functionally, it 
could be that the risk-avoidant coping seen with worry anxiety progressively shifts the social 
context where drinking is taking place, such as by beginning to drink in isolation or in more 
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intimate social-settings where binge drinking is less socially facilitated and risks of negative 
consequences are decreased.   
These findings may help explain the pattern of results in the current study where we see 
that low and mild anxious arousal exacerbates risk for binge drinking via an affect reduction 
mechanism but progressively higher symptoms of anxious arousal may actually reduce risk for 
binge drinking. One plausible explanation for this pattern of findings pertains to the comorbidity 
of worry anxiety and physiological anxiety potentially masking effects on binge drinking. 
Specifically, although the affect reduction pathway attempted to identify unique effects for 
anxious arousal, it is well understood that many different anxiety symptoms are comorbid and 
context dependent. In other words, a person diagnosed with generalized anxiety disorder who 
experiences symptoms of anxious arousal may also experience excessive symptoms of worry, 
depending on the circumstances. Thus, those with elevated symptoms of anxious arousal may 
also experience elevated worry and, assuming these processes are functioning simultaneously, 
this could contribute to less robust findings. Prior research suggests these may be competing 
mechanisms (Nichter & Chassin, 2015) which, based on the current pattern of findings, could 
imply that worry anxiety may be acting as a buffer for binge drinking and with a relatively 
stronger impact than the exacerbating effects of anxious arousal. This would explain why the 
affect reduction pathway becomes weaker at progressively higher levels of anxious arousal  
Another plausible explanation for the current findings could be due to the questionnaire 
items comprising the latent factor for affect reduction ER goals potentially falling along two 
dimensions of affect reduction: 1) reducing physiological symptoms of distress, and 2) forgetting 
about worries and problems. It may be that affect reduction ER goals conflate two different 
drinking mechanisms, and that questions targeting physiological arousal better explain drinking 
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processes for those with symptoms of anxious arousal. Although the CFA yielded good fit for a 
one-factor solution, a two-factor solution was not assessed, and it is possible that there are two 
underlying dimensions that better capture affection reduction ER goals. 
In sum, study findings suggest that the combination of higher negative urgency and affect 
reduction emotion regulation goals seems to interact most strongly for those with low and mild 
symptoms of anxious arousal, coming together to exacerbate risk for binge drinking. These 
results also provide support for the importance of examining specific types of internalizing 
symptoms to elucidate internalizing pathways for alcohol use (Hussong et al., 2011). As there is 
growing evidence that pooling these symptoms to create risk indicators may obscure differential 
relationships with between various types of internalizing symptoms and binge drinking, in 
particular.   
Implications, Limitations, and Future Directions  
The current study provides support for the utility of using an emotion regulation 
framework to understand the underlying processes involved in the association between negative 
urgency and frequency of binge drinking among college students. These findings imply that the 
propensity to binge drink impulsively that is associated with intense negative affect may be fully 
explained by specific emotion regulation goals that individuals hold regarding how alcohol will 
make them feel. Specifically, two such emotion regulation goals pertain to drinking to amplify 
affective experiences in a more emotionally engaged, positive direction and drinking to reduce or 
avoid negative affective experiences. The affect amplification and reduction mechanisms may 
represent ways of identifying a higher-risk population of individuals who binge drink—those 
who impulsively drink as an emotion regulation strategy (Kuntsche et al., 2006; McCreary & 
Sadava, 1998; Settles, Cyders, & Smith, 2010). Moreover, these mechanisms represent two 
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different forms of emotional avoidance—seeking to escape an unwanted emotional experience 
by either enhancing or reducing affect through use of a maladaptive coping strategy—which 
carries important implications for prevention and intervention efforts.  
If an underlying emotion regulation skills deficit does indeed explain why higher 
negative urgency is associated with more frequent binge drinking, then this offers promise for 
the use of pre-existing clinical interventions that may be used to target the specific emotion 
regulation deficit taking place. One such prevention intervention may be to target distress 
tolerance among students transitioning to college, so as to intervene early on the alcohol use risk 
pathway, prior to a potential onset or increase of internalizing symptoms that may accompany 
the stress of college life (e.g., Gorka, Ali, & Daughters, 2012). Research has shown that 
intolerance of distressing states and lack of access to a repertoire of emotion regulation strategies 
are strongly associated with acting impulsively in response to negative affect (Weitzman et al., 
2011). Furthermore, low distress tolerance is associated with substance use, and alcohol use in 
particular (Brandon et al., 2003; Daughters et al., 2005; Daughters et al., 2009), with specific 
associations with alcohol related problems and coping motives for alcohol use (Buckner, 
Keough, & Schmidt, 2007; Howell et al., 2010; Simons & Gaher, 2005). Thus, distress tolerance 
may be an appropriate risk-prevention target for individuals who find certain emotional states 
uncomfortable (e.g., the absence of positive affect or the presence of anxious arousal) and 
impulsively binge drink alcohol with the intention of amplifying or reducing their affective 
experience. 
 Although the findings of the current study have potentially important implications, there  
are also notable limitations that suggest several future directions for the investigation of emotion 
regulation processes explaining the negative urgency-binge drinking relationship. First, in the 
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current study, measuring drinking motives and expectancies relied on self-report, making it 
possible that reporter bias affected reports of emotion regulation drinking goals. This may be 
especially true for individuals with higher negative urgency, as research has shown that those 
high on negative urgency tend to be less behaviorally sensitive to their inner experiences and less 
evaluative of their thoughts and feelings (Murphy & MacKillop, 2012). Thus, it may be more 
difficult for those with higher negative urgency to accurately reflect on the thoughts and feelings 
that preceded their impulsive binge drinking experiences. Future studies may consider 
incorporating methods of assessing negative urgency and emotion regulation goals for drinking 
that rely on observational assessment or clinical interviews as a form of convergent validity.  
Additionally, future studies may benefit from incorporating established measures of 
emotion regulation (e.g., Difficulties in Emotion-Regulation Scale; DERS, Gratz & Roemer, 
2004) that were not assessed in the current study (Baer, 2002). It will be important for future 
studies to examine how emotion regulation drinking goals are associated to established measures 
of emotion regulation, to better determine if and how these drinking goals map onto emotion 
regulation skills deficits. Similarly, the current analyses did not control for mean levels of 
negative affect in analyses, thus this limits what conclusions can be made about the impact of 
baseline negative affect in these emotion regulatory processes. This would be an excellent next 
step for future work examining these mechanisms. 
 Furthermore, the data were cross-sectional, so the temporal relationships among the 
variables remain unclear. Although the models conceptualized emotion regulation goals as 
predictors of binge drinking, it is also possible that heavier drinking could lead to increased 
stress and subsequently relate to drinking as a means to cope with this stress. Future studies 
using longitudinal data are needed to provide more definitive evidence for the direction of effects 
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hypothesized in the current study. Lastly, the amplification and reduction pathways were 
assessed separately from one another, rather than examining these mechanisms as simultaneous 
risk pathways. As such, it cannot be definitively stated that these pathways function in the same 
manner when both processes are considered in tandem.  
Despite this limitation, the examination of these pathways represents a novel approach to 
examining mechanisms of negative urgency, and this study represents an important first step for 
understanding such mechanisms. Future studies may better elucidate the unique and interactive 
effects of these emotion regulation drinking mechanisms by analyzing both affect amplification 
and affect reduction processes simultaneously in one model. This study is unique in its attempt to 
integrate two disparate literatures pertaining to the role of impulsivity and emotion dysregulation 
in problematic alcohol use by examining two specific emotion regulatory mechanisms, adding to 
a small but growing literature suggesting that impulsive responding to negative affect may 
represent a facet of emotion dysregulation (e.g., Berg, Latzman, Bliwise, & Lilienfeld, 2015; 









    
 
TABLE 1.  
  Descriptive Statistics and Intercorrelations of Key Study Variables 
  M SD Range 1 2 3 4 5 6 
1. Gender 0.46 0.50 -             
2. Anxious Arousal 0.50 0.52 1-3.8 -0.02           
3. Anhedonic Depression 1.49 0.74 1-3.88 -0.01 0.18***         
4. Negative Urgency 2.13 0.57 1-3.42 -0.04 0.36*** 0.26***       
4. Binge Alcohol Use 3.04 2.04 0-6 0.29*** 0.05 -0.06+ 0.08*     
6. Affect Reduction ER Goals 0 0.49 - -0.01 0.22*** 0.10** 0.24*** 0.29***   
7. Affect Amplification ER Goals 0 0.47 - 0.07+ 0.10** -0.10** 0.15*** 0.48*** 0.60*** 









TABLE 2   
Decomposition of Direct, Indirect, and Total Effects of Negative Urgency and 
Amplification Emotion Regulatory Goals on Binge Alcohol Use 
 Binge Alcohol Use 
 Standardized Estimate SE z p [95% CI] 
Direct Effects     
 
Negative Urgency®Binge Alcohol Use .03 .11 .26 .80 [–.18, .24] 
Negative Urgency® Amplification ER Goals .15 .04 3.81 <.001 [.07, .23] 
Amplification ER Goals®Binge Alcohol Use 1.98 .19 10.75 <.001 [1.63, 2.39] 
Indirect Effect (via Amplification ER Goals)       
Negative Urgency®Binge Alcohol Use .29 .07 3.97 <.001 [.16, .45] 
Total Effects .32 .12 2.69 .007 [.09, .55] 
Note: Model includes gender as a covariate. SE = standard error; CI = confidence interval.  
 
      
TABLE 3   
Decomposition of Direct, Indirect, and Total Effects of Negative Urgency and 
Reduction Emotion Regulatory Goals on Binge Alcohol Use 
 Binge Alcohol Use 
 Standardized Estimate SE z p [95% CI] 
Direct Effects      
Negative Urgency®Binge Alcohol Use .01 .12 .12 .91 [–.23, .25] 
Negative Urgency® Reduction ER Goals .26 .04 6.42 <.001 [.19, .35] 
Reduction ER Goals®Binge Alcohol Use 1.17 .14 8.43 <.001 [.92, 1.47] 
Indirect Effect (via Reduction ER Goals)       
Negative Urgency®Binge Alcohol Use .31 .06 5.15 <.001 [.20, .44] 
Total Effects .33 .12 2.72 .006 [.09, .56] 
Note: Model includes gender as a covariate. SE = standard error; CI = confidence interval. 
 
   
    
 









TABLE 4   
Conditional Direct, Indirect, and Total Effects of Negative Urgency and 
Amplification Emotion Regulatory Goals on Binge Alcohol Use Based on Level of 
Anhedonic Depression Based on Bias Corrected Bootstrapping Technique 
 Binge Alcohol Use 
 Standardized Estimate SE z p  [95% CI] 
 Low Levels of Anhedonic Depression (N = 249) 
Direct Effects      
Negative Urgency®  Binge Alcohol Use .01 .19 .06 .95 [–.36, .39]  
Negative Urgency® Amplification ER Goals .12 .07 1.78 .08 [.00, .27] 
Amplification ER Goals®Binge Alcohol Use 2.33 .36 6.41 <.001  [1.73, 3.10] 
Indirect Effect (via Amplification ER Goals)       
Negative Urgency®Binge Alcohol Use .28 .15 1.82 .07 [.01, .61] 
Total Effects .29 .23 1.30 .19 [–.16, .74] 
R2 37.4%     
 Mild Levels of Anhedonic Depression (N = 207) 
Direct Effects      
Negative Urgency®  Binge Alcohol Use –.44 .21 –2.08 .04 [–.87, –.03]  
Negative Urgency® Amplification ER Goals .17 .09 2.01 .05 [.02 .36] 
Amplification ER Goals®Binge Alcohol Use 1.86 .34 5.43 <.001 [1.29, 2.70] 
Indirect Effect (via Amplification ER Goals)       
Negative Urgency®Binge Alcohol Use .32 .16 2.03 .04 [.04, .66] 
Total Effects –.13 .24 –.52 .60 [–.62, .36] 
R2 38.1%     
 High Levels of Anhedonic Depression (N = 338) 
Direct Effects      
Negative Urgency®  Binge Alcohol Use .40 .17 2.28 .02 [.06, .73] 
Negative Urgency® Amplification ER Goals .23 .06 3.73 <.001 [.12, .37] 
Amplification ER Goals®Binge Alcohol Use 1.62 .25 6.39 <.001 [1.19, 2.19] 
Indirect Effect (via Amplification ER Goals)       
Negative Urgency®Binge Alcohol Use .38 .10 3.71 <.001 [.20, .60] 
Total Effects .77 .17 4.49 <.001 [.44, 1.11] 
R2 36.1%     
Note: Model includes gender as a covariate. SE = standard error; CI = confidence interval.  
 





TABLE 5   
Conditional Direct, Indirect, and Total Effects of Negative Urgency and Reduction 
Emotion Regulatory Goals on Binge Alcohol Use Based on Level of Anxious 
Arousal Based on Bias Corrected Bootstrapping Technique   
 Binge Alcohol Use 
 Standardized Estimate SE z p [95% CI] 
 Low Levels of Anxious Arousal (N = 312) 
Direct Effects      
Negative Urgency®  Binge Alcohol Use –.03 .19 –.17 .87 [–.40, .35] 
Negative Urgency® Reduction ER Goals .30 .08 4.05 <.001 [.16, .46] 
Reduction ER Goals®Binge Alcohol Use 1.05 .19 5.60 <.001 [.71, 1.42] 
Indirect Effect (via Reduction ER Goals)       
Negative Urgency®Binge Alcohol Use .32 .10 3.18 .001 [.15, .55] 
Total Effects .29 .19 1.50 .14 [–.10, .66] 
R2 25.8%     
 Mild Levels of Anxious Arousal (N = 193) 
Direct Effects      
Negative Urgency®  Binge Alcohol Use –.23 .30 –.77 .44 [–.80, .40] 
Negative Urgency®  Reduction ER Goals .23 .09 2.67 .008 [.08, .44] 
Reduction ER Goals®Binge Alcohol Use 1.27 .41 3.07 .002 [.58, 2.15] 
Indirect Effect (via Reduction ER Goals)       
Negative Urgency®Binge Alcohol Use .30 .15 1.93 .05 [.08, .71] 
Total Effects .07 .29 .22 .82 [–.50, .66] 
R2 24.1%     
 High Levels of Anxious Arousal (N = 288) 
Direct Effects      
Negative Urgency®  Binge Alcohol Use .24 .20 1.18 .24 [–.15, .61] 
Negative Urgency®  Reduction ER Goals .15 .07 2.21 .03 [.02, .30] 
Reduction ER Goals®Binge Alcohol Use 1.24 .22 5.68 <.001 [.75, 1.79] 
Indirect Effect (via Reduction ER Goals)       
Negative Urgency®Binge Alcohol Use .18 .09 2.04 .04 [.04, .39] 
Total Effects .42 .20 2.08 .04 [.03, .82] 
R2 22.7%     
Note: Model includes gender as a covariate. SE = standard error; CI = confidence interval.  
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Figure 1. Example of simple mediation (Preacher, Rucker, & Hayes, 2007) 
 




















Figure 3. Confirmatory Factor Analysis for Affect Reduction Emotion Regulation Latent Factor 
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Figure 5. Path analysis of mediation of Negative Urgency-Binge Alcohol Use association by Amplification Emotion 
Regulatory Goals after adjusting for gender. 
 












Figure 6. Path analysis of mediation of Negative Urgency-Binge Alcohol Use association by Reduction Emotion Regulatory 
Goals, after adjusting for gender. 
 
 




Figure 7. Proposed model for moderated mediation with Anhedonic Depression moderating the Amplification Emotion 
Regulation Pathway 
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